A bipartite graph G with the partition V 1 (G)u V 2 
(G) is denoted by =(V 1 (G), V 2 (G), E(G)).
An interval (V 1 (G),t)-coloring of a bipartite graph G= (V 1 (G), V 2 (G), E(G)) is called a Vi(G)-sided interval t-coloring of G. Let w 1 ( G) be the least value of t for which a Vi( G)-sided interval t-coloring of a bipartite graph G exists.
Some results on interval colorings were obtained in [2, 3, 7, 11, 12] . Interval vertex-colorings were considered in [14, 19] .
In this article we obtained the following results:
(1 ) If G E fil then x' ( G) = A ( G ).
(2) If GE fil, then t ~ 2 I V(G)l -1; if, moreover, G has no triangle then t ~ IV( G)I -1. Note that some timetable problems with compactness requirements (i.e., the lectures of each teacher and (or) each group have to be scheduled at consecutive periods) may be formulated as problems of interval edge-colorings of bipartite graphs. Other applications of edge-colorings of bipartite graphs were considered in [l, 4, 5, 18] .
Our notation and terminology follows C. Berge [ 1] and F. Harary [9] .
. It is not difficult to see, that for j = 1, ... , LI( G), Ei is a matching in G. Therefore coloring the edges of EJ by color j for j= 1, ... , A(G) gives a A(G)-coloring of G. So
From Corollary 2, in particular, it follows that the set 2l contains all regular bipartite graphs and all complete graphs with an even number of vertices. Furthermore, from Corollary 2 and the result of I. Holyer [10] it follows that the problem "Does for a given r-regular graph an interval r-coloring exist or not?" is A'" EP-complete [ 13] . Proof Let G be a tree. By induction on the number of vertices one can prove that G has an interval LI ( G )-coloring. Therefore GE fil. Now let G = Km, n· By Lemma l Km. n has an interval (m + n -1 )-coloring. Therefore K,,,, n E fil. The proof is complete.
In [ 12] , in the case when G is a tree or a complete bipartite graph, all values of t were found for which an interval t-coloring of G exists. there is an edge in H colored q. Therefore ISI = t 2 -t 1 + 1. Now consider an ISl-coloring/ 1 of H, where/ 1 (e)=f(e)-t 1 + 1 for each edge eEE(H). Clearly, / 1 is an interval I Sj-coloring of H. If t 1 = 1 and t 2 = t then I SJ = t, and / 1 is an interval t-coloring of H. The proof is complete. Proof Suppose that the theorem is false. Let t be the least integer for which the set m:: contains graphs without triangles and let G be a graph from fil) with the minimum number of edges. Without loss of generality we can assume that G is a connected graph with /E(G)I > 1.
Consider an interval t-coloring f of G. We denote by JI the set of those simple paths which start with an edge colored t and finish with an edge colored 1. To each path PEA with a sequence of edges e 1 , ... ,eq (q~2) there corresponds the sequence f(P) of colors of its edges, where f(P) = (f(ei), ... , f(eq)). Now we will show that there exists a P 0 in JI for which f(P 0 ) is decreasing.
Let f(e')=t, e'=(x 0 ,xi), and dc(x 1 )"?:dc(x 0 ). Since JE(G)J>l then dG(x 1 ) ~ 2. We shall construct a sequence X of vertices of G in the following way:
Step 1. X := {x 0 , xi}.
Step 2. Let X; be the last constructed vertex in the sequence X. If N(x;)\X=0 or f((x;,y))>f((x;_ 1 ,x;)) for each yEN(x;)\X then the construction of X is completed. Otherwise we find the vertex x; + 1 in N(x;) \X for which f((x;, X;+ 1 )) = minyE Ntx,J • x f((x;, y) ). Add X;+ 1 to X and repeat Step 2.
Suppose that X has been already constructed and X= {x 0 , x 1 , ... , xk}. Since l <f(ek) < t then there are edges in H colored by l and t. Therefore, by Lemma 2, H has an interval t-coloring. We have HE fil 1 and t ~ IV(G)I ~ IV(H)I. This inequality contradicts the choice of G because H has no triangle and IE(H)I < IE(G)I. Therefore f(ed = 1. So we have constructed a path P 0 EA for which the sequence /(P 0 ) is decreasing.
Let {) be the set of all the shortest paths P in j { with decreasing f(P).
We denote by k the length of paths of e.
Now we need subsets {) 1 , ... , {)k defined in the following way: e 1 = {) and {); is a subset of paths from {);_ 1 with the greatest color of the ith edge, i=2, ... , k.
We choose some path Now we can conclude that
xk-i,ek>xd from {)k· Let

A(i)={yEN(x;)/f(e;+d < f((x;,y)) < f(e;
It contradicts the choice of G. The proof is complete. From Theorem l we conclude: Let .1 ;( G) = max XE v,fGJ ddx ), i = l, 2, for a bipartite graph
If G is a bipartite graph from 21, and .
Proof Consider an interval t-coloring f of G. Let f(e) = 1, /(e') = t,
Let PiJ be the shortest path joining u; with vJ, i= l, 2, j= 1, 2. Let P 0 be the shortest path among PiJ, i= 1, 2, j= 1, 2. Without loss of generality we can suppose that P 0 joins u 1 with v 1 • Now consider the path P 21 • If the length of P 21 is equal to the length of P 0 then G has an odd cycle; but this is impossible because G is bipartite. Consequently P 21 is longer than P 0 • Therefore the length of P 0 is no greater than 
It is easy to note that
This completes the proof. If G=Qn, where Qn is then-cube [4] 
